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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a small and inexpensive power 
supply capable of conducting power factor compensation of a 
discharge load such that an electrostatic capacity value in a gas 
region is not negligible, compared to a electrostatic capacity value for 
a dielectric. 

SOLUTION: An AC high voltage is supplied from an AC power supply 1 
through a rectifier 2, an inverter 31 and a transformer 4 to a discharge 
load 5 in which a gas region is formed as a discharge space between a 
pair of opposed electrodes via a dielectric, and a gas in the discharge 
space is excited to generate plasma. A parallel inductor 61 having an 
inductance satisfied with Expression 1/{C1 x(27if)2}<L<1/{C3 x(27cf)2} ( 
where L is the inductance (H), C1 is the electrostatic capacity value 
(F) for the dielectric, f is the frequency (Hz) of AC voltage applied 
between both electrodes, C3 is the electrostatic capacity (F) given by 
(C1 x C2)/(C1+C2) and C2 is the electrostatic capacity value in the 
gas region, is provided on the secondary side of the transformer 4 in 
parallel to the discharge load 5. 
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2,m< l c&m2fttcmH>?9%6 1- 62©-r>^ 

?$>xlp1. Lp2Cc*fLr. h^:>x4©&&ft 

( 2 ^flJ#»/ 1 -XWimL ) 4mit/fe»$. 
Lp3 = Lp 1/m 1 - (14) 
Lp3 = Lp2/m' - (15) 



(7) 

11 

fffctlS. BP*>. h-7>X4©2£lMt\ tSc^*®5(C 
#L-ca0!Kc. 5£ ( 1 ) gfcBsS (2) fciiSET 
# * * > * £ WT * «fc -5 JC "C * S . 
[003 8] IU6(D^fi|5. 09 B. COO^WOiaS© 

£. ^te©ff5.^5T-«l-7>X4(Dl^jU^itt?tJ 

[003 9] a9K:fci»r. h7>^4©i;X§J^i 
S^JCCg^Sn/ctt^J-O^^^T lC-O^**:/* 
Ls 35*. Hfg©ffJJ83k:^£*ifc. h5>*4©2;X 
iJK&&3ftfat|IR>y:5'*7©'(>2'$'*>XL s 
1. */cBLs ZKfcfl/T. h7>*4©#&it£m<i: 

Ls3=Ls 1/m* • (16) 
Ls3 = Ls2/m' - (17) 

©^tc-rnB, mm(mB3K.7jkstitci><Dtmmei i ] 

6. W*>> h?>X4©2:Xffir. mm$ffi5lC*iLX 
m\tc. X (1 ) S/cBsS (2) iffiRtZ-Otftf 

[0040] HJ6©J&M6 . I10». C©2H8©m& 
©JB&6 «C<fc3 75 Xvf££ffl1I?8i||g£^-f 11*80? 

S10«CM»r. 6 4»h-7>X4©l^ffl)#iK 

[oo4i] 'Xic&rp«i~o<.>-cm.wrz>. mmommi 

6 1 £t£&tZ <£ 5 CC CO&JIR >?t>261 
©ftbD (c h -7 >X 4 ©SjfiB-/ > *>X£ffit>.& <fc 

^tct-cfcigcj^tcmBf*. c©t§£. f-7>x4 
© i ;*fflr;ft$£&#-r a ©t\ &5<H>#i'*64© 

2>*Lp4U. XMKDJBMl. 2«:7pi*ftfc 
h?>X4©2#fflK^3nfc#?>H:/#4'*6 1 . 
62©^>2'i>*>XLp 1. Lp2fC*t(,T. f-5> 
X4©#&tt*m£L,ft:8^ 
Lp4 = Lp 1/m' - (18) 
Lp4 = Lp2/m' - (19) 
©5%©C>-fh^4j»S^SJ:^fC«fiS$ti^. ftftW 
KB. h 5>x© 1 %Nft6£ 2&{8Hfti><!:©¥+ > 7 
©Si**ii«-f SCitcfci). ®»-<>yd'*>X©fi 

;*<&*). ±x©^r*i*>*sisr53rSii{cs£-r 



t#ftJ2 0 0 1 -35693 
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[0042] C ©J: 5 (C-rtttf. *J6©ff?.^ 1 * tcit 2 
(CtS 3 ti/c fc© i 3?ffiA<J{C|iJ C L C mmd&t *t hie 

■c. ftmft^SJcttLTMiJtc. j£(l) 

(2) *m&?*4yz*z^x*Gtz&^&w®x 

[0 04 3] 3 6>{C. *HSS©^SI6(Ctet,>-Ctt. h-7 

10 >^$>^Lp4^ ( 1 8) . ( 1 9 ) ©t,>-f*l*> 
£«£-r*J:5&th-7>x4£i8:if-U c<D®m.J>? 
HZ >Z&mW<DWfl&l . *fcB2©ft?"J-(>y*2 6 
1. 6 2 4l5lt;&S!£*rrS<fc J 5K:L/fc©-C. If&fcKft 

!S«-T C <!: #T' £ -2. . 
[0044] Hjfe©J&«7 . 01 IB. C©l8B©fgS& 

&£. 01 l(Cfct»r. 7 2Bh7>^4©l^ffliJ#^ 

20 9. h5>X4©i8tt-<>2'**>X{cffli!t-r*&©-C 
*£. ifete. Hffi©J&«3 ilH^*^l,>B|^-©S^(C 

[0045] -Xlcmtlc~oi>Zt&WtZ. »J3 
-CB. h7>X4©2^flI#^itt?'J{Cii?lH>y^^ 
7?r«^-rSJ:^K:i / fcAS > C©fi?lJ-(>y^ f 7©ft 
0 (C h 7 > X 4 ©iin A> ¥ H $ > X C »5 J: -5 K 

#§j-c#$£&e-rs©-c v je^i-o^i'f 7 2©^> 

5f^5»>XLs4B. 3lil©^fil3(c^3nith7>X 
30 4®2«^5nfcBPJ-/ >^^*7©^>^^* 
>XLsl. SfcBLs2K*H.r, h-7>X4©#& 
Jt£m<!:l//cH$. 

Ls4 = Ls 1/m 1 - (20) 
Ls4 = Ls2/In , - (2 1) 

(CB. h^>X©^©fi (KffiS) ^IfSTSCiK: 

$>X©ft?:^L/ (W^*^# 

«,»iiSti-(>^i'5'>XB^:*<*S) . ±S;©c»-rti 

40 [0 04 6] C©J:?i(cTtiB. jQS©0S3«C^$n 
ifct©i^ffiW{cllDLCaej'J@884J5:-5fc». 0«© 

jas^S^ns. fsp%. h7>x4©2^fljr. ffidtJi 

(Sr5(C»(/riS5tJ{C. ( 1 ) * fcBSC (2 ) 
[0047] $6(C. **JS©^7{Cfc^-CB. h 

>^^^>xls4*ssc (20) . (2i)©^rn)!p 

*?F§£'r3.i:5tCh7>X4£aff-U C©Sn-(>f 
^*>x*SISS©^«g3©it5iJ'(>^i'$ 7 il^DSg? 

50 ^wr-si^Ktfc©^. mcK.m&u>yi>*zt&& 
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[0048] 



(3) 2 0 0 1 - 3 5 6 9 3 
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1/(C1X (27Cf) i ) ^L^1/(C3X (27rf) 2 } - (l) 



CCV. L : -0#*£>X [H] 

c i : mm&(DWtm%-mm [ f j 

f : ffinmmi£WM$tiz>$.fami£<D®$in iHzi io 

C3: (C 1 XC2) / (C 1 +C2) VS-ZhtiZlfr 
HS*ffi [ F ] 

c 2 : iixmmmn&nm t f j 

f&rsa a ? ? x ^mimmmimz® %> c ± **r £ 
t o o 4 9 ] ztc. ^mom2 (ommc xtwt. 20 
#xflw**iiiijE3ti % ±epwsHfcEiaiish*S[aj» 

r&mfcfcfiBWfc. tibcd^(2) 

L= 1/ (Cx (2?cf ) '} ■« (2) 
CtT\ L : Y>#£#>X [H] 
C : C 1 x (l -V7V.J r^*6tiSIWCSJMi 30 
[F] 

C 1 : KtttOMSlfS [ F ] 

v- : mmmmommmmmz [ v] 

V op :Ep^E«Sffi [V] 
f : H««IBtcE|lftl3n*^ifc«E©JHift» [Hz ] 

* 4 J: 5 fc fflft L /CCD 

-c*iar*ac^j:5ttast©af«:»Lrfe % as^o 

[ 0 0 5 0 ] £ 1t % *»H©»3 ©fllflacititt, ff 1 
[005 1 ] Jfe, *«HO»40flWtKJ:ft|< % mi 

*fcfc^2©«dac*i»r. a ( l ) £fc«a (2) r so 



[0 0 5 2] *fc. *«WO»5(D«jflBcJ:n«, 91 
*fctt»2©«tJ5R{CfcC»T. a ( 1 ) gfctta (2) r 

*5i»#tt<*Sfc«>. n*«c«OHIttK:J:D. ** 
[0 0 5 3] ifc, *#a8©»8©««K:j:titt, mi 

*fci*»2©«|ja»cfec»r, a < l ) £tc\z& (2) r 

[HI] #»W©59fc©ig« 1 fc<J:5:/5Xv|fc£ffl 
[02] **/^-Ylf*WCCLfc»^0, V («E) - 

q (mm vvv*-ffi&£7jktmvi>?>. 

[H5] £&jbzKB: 4 oitti^^fion^^r h 
imi] ^mmommomm 3 cc <t s ^ 5 xv^^ 

[09] ^QO^ttO^S 5 CC <=fc 4 ^ 5 Xvffl 
[010] **W©iai©}g«6CCj:S^7Xv*^ 

ffls^g?r^'r!piss0"e^s o 
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[012] '&*<D77X^&^mWJ&m*fn-?Mm 
[013] SE*cD^KD^^Xv^ffl^®^^^T 
[014] «&«fc^(D^ffilpISS?:^'rar*4o * 



(9) 1$BS200 1 -3569 3 
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1 gifflKS. 2 Hifcg, 3. 3 1. 3 2 -f>'<- 

ft 52 */X#®&fi t 5 3 h\ 
6. 6 1. 62. 63. 64 Wi\4^9*** 7. 7 
1. 72 fiaK>y*jr. 



[01 ] 




1 : £ %m 5 1 : 

2 : fitttt 5 2 ; #;<»S£fi 

8 1:4>f-* 53 : Cx*--^*— )* 

5 



61 





[02] [03] 




» 4 



(10) 



f$KJ2 0 0 1 3 5 69 3 



[06] 



62 :tm4>?9* 



J2 




62 




52, 





32 



3 2:* Wt-* 
7 >y** 





sz, 



-51 




^53 



[08] 




63 




6 3 :mM4'sy!>9 




Jl__. 





* ■ * • 



(U) *$ISJ 2 0 0 1 - 3 5 6 9 3 

[09] 




6 4 -.imi'syv* 




(12) 
[012] 




1 4 : hv>X 

2 : 5 : ftS&ft 

3 : -f sn-ir 6 : * 



[013] 




[014] 





51 



5 1 : 

5 2 : #*»SgM 

5 3 : i>i^-^t-K 



